Experimental Section
described above except for no GO was used. The MnCo PBA was then thermally converted into Mn 0.6 Co 0.4 PBA nanocubes at 400 °C for 2 h using NaH 2 PO 2 .
Structure Characterizations
X-ray diffraction (XRD) of all the prepared materials was performed on a Rigaku Ultima IV diffraction instrument (Rigaku Co., Japan) with Cu Kα radiation (λ = 1.54 A°) under a voltage of 35 kV and a current of 35 mA. The morphologies of the samples were characterized by scanning electronic microscope (SEM) using a Zeiss SIGMA microscope (Carl Zeiss Co., Germany) and transmission electron microscope (TEM) using a Tecnai F30 microscope (FEI Co., US).
Quantachrome instruments Quadrasorb SI (US) was used to measure the Brunauer-Emmett-Teller (BET) surface areas of the samples at liquid nitrogen temperature (77.3K).
Oxygen Evolution Reaction (OER) and Hydrogen Evolving Reaction (HER)

Electrocatalysis
All electrochemical measurements were conducted on an electrochemical analyzer (CHI 660E, CH Instruments, Inc., China) in 1 M KOH using a standard three-electrode system, where the catalysts loaded on carbon paper as the working electrode, a Pt plate electrode for OER (or a graphite rod for HER) as the counter electrode, and a saturated calomel electrode (SCE) as the reference electrode, respectively. For the fabrication of the working electrode, 10 mg of the assynthesized catalyst was mixed with 100 μL Nafion solution (5% Nafion in ethanol) and 900 μL ethanol. The mixture was sonicated for 60 min. Then the suspension was pipetted out and dropped onto a piece of carbon paper. The mass loadings of the catalyst were about 2-2.5 mg cm -2 . Polarization curves were obtained using linear sweep voltammetry (LSV) at a scan rate of 1 mV s −1 . The long-term durability test was performed using chronopotentiometric measurements.
Before each test, the electrodes were cycled until a stable cyclic voltammetry (CV) was achieved.
All potentials were measured against SCE and converted to the reversible hydrogen electrode (RHE) according to the Nernst equation (E RHE = E SCE + 0.059 × pH + 0.2415). The electrochemical impedance spectroscopy (EIS) measurements were carried out in the frequency range of 10 −2 to 10 5 Hz with an AC voltage amplitude of 10 mV. Unless otherwise noted, all current densities presented were IR corrected.
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Fabrication of RuO 2 and Pt/C electrodes
10 mg of commercial RuO 2 or 20 wt.% Pt/C was mixed with 100 μL Nafion solution (5% Nafion in ethanol) and 900 μL ethanol to form a homogeneous ink, which was then drop casted onto a piece of carbon paper. The typical catalyst loading was ~2.5 mg cm -2 .
Overall water splitting electrocatalysis
Overall water splitting electrocatalysis were conducted using a potentiostat (CHI 660E, CH Instruments, Inc., China) using a two-electrode system. The Mn 0.6 Co 0.4 P-rGO loaded on carbon paper was used as both the positive and negative electrodes. The polarization curves were recorded using linear sweep voltammetry (LSV) in 1.0 M KOH at a scan rate of 1 mV s −1 . The long-term durability test was performed using chronoamperometric measurements. All polarization curves presented were IR corrected.
Faradaic efficiency determination
The quantitative measurement of O 2 and H 2 was carried out using displacement method. The 
Turn-over frequency (TOF) calculations
The values of TOF were calculated assuming all the Mn and Co atoms in the catalysts are active and contribute to the catalytic reaction:
Here, J (A cm -2 ) is the measured current density at an overpotential of 100 mV (for HER) or 300 mV (for OER); the number of z means z electrons transfer in electrode reaction (z = 2 for HER and z = 4 for OER); F is Faraday constant (96485.3 C mol −1 ), and n is the molar number of active metals calculated from the mass loading density (mg cm -2 ) of catalyst. 
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